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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new oxetane 
compound excellent in radical polymerization reactivity 
and cationic polymerization reactivity, and 
copolymerizability with a poorly compatible fluorovinyl 
monomer as well, and useful as e.g. a photocurable 
component 

SOLUTION: This new oxetane compound is a compound 
of formula I (R1 is H, an alkyi, F, a fluoroalkyi, allkyi, an 
aryl, furyl or thienyl; R2 to R4 are each H or a 1-60 
alkyI; (m) and (n) are each 1-10), e.g. 2-(3-methyl-3- 
oxetanemethoxy)ethyl vinyl ether. The compound of 
formula I is obtained by reaction between an oxetane 
alcohol of formula II and a halogenated vinyl ether 
compound of formula III (X is a halogen) in the presence 
of a phase- transfer catalyst such as a quaternary 
ammonium salt. 
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[0 0 5 0];Q::fe, (in?.©7«yitfb^W±. 1 

yp e U-yt/^— 7;l<':i-p7;l/+;l/>'^-7;l/;d-p trx^b 
x-x;l/fc©»ffl, feSVHi, 'N+'9-7;l'*p:/Pkru 
y i:/^-7;i/^p 7;i/a4^>'7;l'4^;W^-7;I/*P tTx 

/l/X-r/l/fcOfffflAW^ 

[0 0 5 1] i^fc, ;t^-b:?>'{t:-&!^^^i^*;l/«-&-r 
m^lcl^LX. 0 . 1-10 0 oaMSPiO|gHF«g<Dffli: 

-15. 1 0 0 0 M«gP*® ^ . i§-tCig-& L fc t) , 

fta^^/v-^^An** 1 . 0-10 ofiMgpcoffiH 

F«3©fiti:-r-5<0*^i;DJlfSt<, 2. 0~3 0a«g|5® 

fi5Hrt©ffli;-rs<D*^^ e. tiff s H/^. 
[0 0 5 2] [^2©i^jg^] m2(ommmit. - 
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is^i (1) x'm^n?>:^^-t^yit^^(DmMy5mr'^ 

So 

[0 0 5 3] CD mm 

^•f. -sss (1) x-mzn^^^-t'^iyit^m^mt 

{t:7K«;ElST'^5^h-r<D:^ffi (Motol. et. Al. .Bui 
1. Chem. Soc.Jpn.61.1998 ) fcJpSlLT. 

t^cti)^v^^o mwmai. -m^ (2) TS^n 

^yi-^-t^yT?l=i-Mt-^mt. -m^ (3) T-S? 10 

^5tJ:t»^ -flSS (1) ■C^2n«Ji-^-fe^>'ft-&?«!% 

[0 0 5 4] J;t}mft65*-fiSit: (2) T-a^nS;j-4^ 
■fe^>7;i/3-;i/fl:^tJi;UT{i. 3-p<^;i^-3-:t 
+-b^>p{:5?y-;l's 3-^^;l'-3-;i-4^-b^?yx^ 
3-p<^;l/-3-;t+-tr^y/n/V-;K 3 
-x^;l/-3-;i-4^-t^y^^'y-;K 3-x^;l/-3 
-J^4^•b^^:/x^/-;K 3-x^;l/-3-:t+-biS'> 
:/p/V-;K 3-:/nif;l/-3-;i-+-fe^>;^^y- 20 

3-:/Dlf;l/-3-;i-+-t^yx^y-;K 3-^ 
a t!;l/- 3 vrp>' V-;!/^© 1 a#3aa&S 

[0 0 5 5] ^tc. xommrji-m^ (3) r-s^n 

S/NpyXktrx/l/X— r;Hk-^f: LTH, 2 -i^P 
;l/X^;Hf::i;l/X— r;k 2 ->^PAx^;Hf:^;l/X- 
r;i/s s-^P^l/yptfyl/ifcr^ybx— r;K 3-^pA 
tf ;b tf ::i;l/x— f ;K 4 - ^ p;!/^^;!/ ex;l/x- 
t;K 4 -rPA7'^;l/trx;i/x-x;l/^© 1 

5i/Hi2att±<offl-&tJ-^*^^tfe.nSo so 
[0 0 5 6] *fc, -gss (2) xm-^n^^^-t^y 

7!]ya-Mt-&^t. -B^ (3) T-a^ftlS/NPy'y 
{tlfx;l/X-x;l/fl:^!i%i:<DSf6Sim{i1ftMPI^ns 
tC[)T'«^:l/^*\ (2) TS?nS:4-+42^>'7 

;l/3-;WI:^tJi*;i/fefcD. -gftS (3) T-g^ns 
/Npy>'{l:ex;l/x— r;Ht:B'tJ* 0 . 1 — 10 

x-r;Hl:^'^©9J-&*^ccDJ;9*iEa^1•^:«:§^:^ * 

;l/SfS14*MgT-r5Mi^i*^SSo tfc*^-pT> -SS^ 40 
(2) T'li:?nS3i-:^^-b^'>'7;l/3-;Ht:^® i^;!'^ 
fc»)s -fiftS (3) ■e*$n«v\n'/>'{t:if^;l/x-r 
Mt^m^o. 3~3. 0*;KDa5HF»i-pMliS^-ti:5c 

[0 0 5 7] (2) SJ5Sag 

(i. :ir^-t^yit^m<Dimm^mmLxmif)^n^ 
t)\ mx^i. o~i oo°c®sEHrt<DiaK*w$Lt.\ 
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-^ii^^iaii-r^^osiSias^. i o-qo'coiehi^ 

<Oflti:-rs©*^J:»?^if*L<> 2 0~8 o-coeHi^o 

[0 0 5 8] (3) 

Mc. -m^ (1) T-a?n«;i-4^-br5»Vft^!Sl%a3ji 

^JAti. 0—1 0 0°C<DSl£zaS{cfc-t/^ 
T, 1 0^~l o o^S<OigHp«3©i[i:-rs®*W*b 

+-b^>{fc^ti*Sj§-rsi^(^s;5^rBi^> 3 0^-5 

0^P4'0iSHF^©#i:-r5©:^^it)»*t<. 1-10 
[0 0 5 9] (4) HJSHH^ (pH) 

:^^tc> (1) xm^ti^^^'^^y\t-^m^m& 
t^n<r>R\i>m-m% (pH) ^col/^Tl{^0^■rso *^*^s 
sis^ffl^ (pHffl) (i. :^^-^^y\t^oymm-^ 

%m.LXmib^tl^i)\ m^iS. 5-1 4<7?S5Hf^cD# 

^4i^<S(Bj*^feSo LfcTb^-pT, :^^^^y\t-^m^m. 

jifS^OpHffi^. 6-1 4<DS!HF*3©fiti:-rscD*^ 
J;D»$U<> 7-1 4©®Hl^(Dflti:-r-5<D*^S?.t 
$fSH/\ :^43> (l<DJ;3S|gHl^<Dfiili:pHfli^pg 

[0 0 6 0] (5) mrmmm^ 

-fiss (1) T'a2n§;*-+-b^>'{t-&ti^^ii 

^imi^mmmts ^^^^y7)\^^-Mt-^mtf^x2 
hfc}i%\c^ immimm(Dm\im^o. i~3o«a 

fflFBmil!li!!l!gcD^P«A^3GS«gp^iS^Sii. m 

mmmtrj::^m^if^^o Lrct/^-^x. t^-^'^yit 
mn\ oommsn^rcf). i. 0-20. oM«gi5«Dis 

HF«3©tti:-r§®AUt)i!fSL<. 2. 0-10. OS 

[00 6 1] $^c^ ^i^5i^»ftl^^S<o^^c■o^^T^,. n 
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13 14 
Aig*5«fcl?4jift.t^X.tv:::'>Affife§l/H±l/^-rn*^-7?0 *[006 5] (.2) yt^^m<DW^ 

-n-f^jvyy^-^Kfti^h's xh^^^;i/7y 0^1-^0 ij^-h-'^^^mitLxii. -las (7) vm 

nSK. '\+'9-xi/;l/hU;)<^;l/7'>^:i'>A:/n5 i/^fi-SSiC (8) Tg^nSX;I/7*V^IPf* (^2 
U;^-i^^;l/;'<^;l/7>^-'i7Ayp5 ^^;l/hU7 [0 0 6 6] 

x^;^J^^X.t^x'>A^^^ h\ hyx^;l/'N:^^-9-xi/;l/ [R'. k\ k\ k'\ W]" [MZ..» ]° (7) 

D5h\ -r h9:?'^;l/4->X5^:^'>A:rD5 K5|<iDli«# 10 A'f';t>Tfe W{iS. Se. Te. P. As. S 

'&h^i^^li2mA±(Dll&^t)^timf^tl^o b, Bi. O, U Br. C 1 *?c:(i-N = NT'fet)> 

[0 0 6 2] (6) ^mmm k' . k' . k' . :feitf R'° {±|i|-SfcttS*SW«l 

i^Jfc. -Has (1) T'S^n^^^-^-tr^MC^ii^^^jg ST'St). a. b. c fc<J;t>'d {i^n^ti0~3«?3m 

f'S^tCilffl-rSWa^iitCOl.^TBiB^-r-So T-SoT. (a + b + c + d) tiWcOffllglfclILt^ * 

mt)m^ttsi?>mj^i)^cb. :K^E.Tr'(om^i)^2 5o°c -rs^ssfca^^D-rKTSt). mt^e. p. a 

JXT©^ft-eS^Ci:AWSLl\ CCD<j;9^W^jg« s. S b. F e. S n. Bi. AK C a. In. T 

(Om^mf?>t. ^^V-y. ^-f^y. :^^^yfjiE<D K Zn. Sc. V. Cr. Mn, CoT'*«„ Ztt. 

)^ft7K*S> S/^DP^^X ^PP*;l/AI?flr)/NDy ^J^«F. CK B r*if«)/NPy>'Ji^=^-ea5t). mtt 
^■ftj^fl:?^*^, >;x^;l/x-x7K >':/^;l/x-r 20 MP^Vfk'i^m'r^ti'CiEiftoaiBf-e^Os ntiM© 

;K x^lxy^Ua-/l/>'*;^^;L'X^x;K xhvtK g^^T'feSo ] 

P77X i^>i-+-9->'*if(Dx-r;I/|i. p< [0 0 6 7] Q,- [S (=0) 2-r" ] . (8) 

^;Ux^;l/'^hX p{9^;l/i'y:/^;l/y h>*5d;t>*>'^ (8) 4". Q{i 1 fflfe L< 2filS(0*il». R 

p^+'y-y y:S:Z(o-jr h ym. w^x^;i/. " immsi \-\2<d\ ffio^^a. ^^^s{± oxti 

;k S^^75;I/fcJ:t;y-:/^Pv^ h>*^<DXX-r K ^^^^ttt lX{±2T*-l.o ] 

/i'^. ^y^y. Y ;i/x>fc i^y^ [ o o 6 8 ] 0^ i mmt^^ 

m\t}mm(D\m^m>^\'^ii.2mu±(Dm?i-^t>^ti^ s-r. ^isf©ft-&!^Tfe^:i--'>z^«tt. Tt^stts 

[0 0 6 3] mz<r>mmm\ ^z<onmBmii. - s, Ltzti^^x. ^ipofk-g-wcfctt^r-^^CM 

ISS (1) -ea$ns^+-b^>{t^!i!^ aXTs ^^-t so Z..„ ] (D*i4:fi?iJi:LT. r h^7;l/5}-p4-"b-h (B 

Mt^mmt^m-^t,'^^^. ) i:. ^ti^^^Mi:* P" ) . '\4^-9-7/l/;tPJ^X7x-h (PF'" ) . 

^^hrc%mmmmx'^^. s:^. ^z(ommm •9-7;i'Ji-P7>^**-h (s bp*" ) . 'N^-y-^/i/^j- 

Icfc-l^Tt. ^l~2t7)||i(£j^^T-|«B^Lfc>i-4^-tr^f> Pr;l/-b*-h (As F*" ) > 'N^^+hi^PoT^^*;*. 

it^mmti^t<Dt^^^-r^ctt!^x^:hTcit. ^-ne. -h (s bc i'" ) *if3b^^(fp,nSo 

©i^BJfcoi^TJi. CClT'ti^BS-r-So [0 0 6 9] *fc> ^ 1 m<D\t-^^<D:^ -t; L.mci5\,^ 
[006 4] {\) mm^^oy^m ±^Lrc7=.:^y[UZ^^ <DV<.t>K>\C. -wca 

m 3 (DmmBmx&^^mimmmmcmm'r^ye^ cm z° o h"] Ta?n^7-:i- v^wt^^-'J^a^^ 

mvx. :^^^'$'ym^mmt^xymit (mm) lo") . hvy}V:i-ti}i^yxfvy*ym'^:ty (c 

rj:mi.ismsmniii-r?>it-^mtmm-^n?>o 4o f' so'' ) . 7;i/;i-px;i/7*y^^>i-y (fs 

^^•^•^i^^^mi^^t^nt^nmtLx^^^ -tiyxfiy^tymr-^y. hv-huhjij^yx/vy 

sfc. ^^^m^^mL. mmsmsm^^t tym7-yiryf3:}5<DmT-^y^m-r?>^~^L.m 

)t> mnm. #m x^i. am. ym^s^o^ [0070] ^tc. ±^Lrcmim<oit^<^(Dv^. * 

[r" -Ar'-r-Ar'-R"] [Y] (9) 
[Has (9) i^J. R" fcil^R" fi. ^n^nififfi so ll--et>S«:^TI/>Tfc<fc<. R" ^ 
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a^WUTfet), A r':fc<J;D*A r'fi^-n^^njfsa^s 

i>L<li. C10'\ CF3 -SOz'i)-^^miin?>^-r 

[00 7 1] C(Di:^^i^7V-}V3-V~'yL.mtL 
Xli. SftWt. (4 -n— ri^D4^'>7x-;l/) 

[4- KD^>'-n— rh5-r>'n4^>') Tx 

-h. [4- (2-fcKD+->-n-xh9x->D+ 

ex) 7x-;W 7x::i;I/3— K-'^A hU7;U;4-PX 
;I/vt-^-h. [4- (2-t.KP+->-n-Th^x5^ 
7x-;W 7x-;l/3— K-'^A ^:*^U-7;l/ 
;tP5^X7x-h. [4- (2-t FP4^S/-n— rh 
^xJ/D+v-) 7x:^;W 7x— ^bS— F— "^A x h 

7+;^ (r<y^y}\^:^uy jpi^-h. brx (4 
-t-7'^;l'7x::^;l/) ^^^y)\y:ir'o 

7V^^:*-^^ tfX (4 - t -7^;l/7x-;W 3- 
Y~yh ^^^y)\y:^ttyt7.yx-V. IfT. (4- 

t -:/^;i/7x-;i/) a— F->>A FU7;1/:^px;u 

4->^-F, trx (4- t -7"f-;L'7x:^;l/) a-F:::-? 
A xF^7;l/:tPd?b~h, IfX ( F-r2/;l/7x:::: 

;W 3-K^'>A 'N+if7;b^P7:xf-^*-h, tT 

X (FTi/;P7x-;l/) 3-F^'J'A •rh^7;I/:tP 
>t*U-F^ ex (F-r>';l/7x^;l/) 3-F-'^A 'n 
+-9-7;i/*P7*x7x-h> ex {Yfyjvy:!.— 
3-F:=.«>A F U 7;l/;^-p^^;PX;l/7**- F 

So 

[0 0 7 2] ®^2Sf©{b-&% 

Mz. m2m<r)^-^m(D7.)vy tymmmmz'D\^^xm 

m^o jif*Li/>X;l/7*>il^«ft©aSi:LT{±, 
5^x;i/vtx>'!S. V7.)\yiip.-)V'J7-/)f'^yms s^x;^4-^ 
-/l/^^'VS^ X;l/.t>::^;l/-<y^/'r;l/pt^iv^> -T^F 
x;i/**-F®. ^y'/-(y7.}Vt^^-vm. 1-^+ 

i/- 2 - 1 FP4^i/'- 3 -7'P \£)V7JVa-}\/(D7.)lt^ 
^-hm. lfD:flrn-;l/F';x;l/3l-x^-FJi. ^yt^Jl^ 
X;l'.tx*-FS*W6n^o Sfc. J:f)|f?iL<fi-f 
5 FX;l/.tx:?.- Fa. J 6 tiif * t < a-r 5 VXfVt-^ 
- FCDtfi-p F y 7;l'*n>{^;l/X;l/4^^- FgS«?^t:-p3& 

So 

[007 3] ( 3 ) m^m^m(Dmm 

tl 1 0 0 aagPfC)!^ LT . jl^ 0 . 1-15 «ftgp©i5 

0. imm^^mtisi^h. ^mikmrnfL. -Y^ii. 
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m>mm'mm^t^miti^^^. Ltcif-ox. %m{\: 
'&:mii>n^mim<Dmm^mt<Df^yy7.t)'^^K)mt} 

1 0 ofiagptj^LT 1 ~ 1 ofi«gp©®ffli^offit-r 

[0 0 7 4] (4) ^PMII 
^3©|li6S}^ffi-??fe-5^e!ft14M^t)(c«, *^B^CDg 

[0 0 7 5] ®lf:^;l/^ry v-fcj;t>*^i^*;l/ttJt«-& 

[0 0 7 6] ®)^ti^§y 

^3<D^}^«-p^S)t®{b14fflfi!cWi:fci.^T, 

^mtmmhx%mmmu-^\^x^i^\.\ %mm\ 

30 ^'&yhy^^xs^^^'^yvy<Dmm^<7yv'y=^ 
yx 7"PA7>'Fv4^y>':feJ;t;7:xF'74^y>'to^ 

?Sf!f: ; 7>'F9'tX '^X3lJ'yV^^y^iiXS7y h 

ft ; ^'=r^)y:&iiXS^V^-rvym^mf^ciit!^-r^^ 
i:LT{i. i/*x^;l/f-^^-9->'F>';fcJ;tf7"nA7VF 

[0 0 7 7] 'mmio^m^immic.mm-^ti^ 

0. 0 i~3 oom«gP®|gHi^®fit^-r'Sci:*W* 

i:. mm^tt'^^^L^^^^m^ti'^^'o. -yj. 3oo« 
m 1 0 ommmcMLx. o . 5 ~ i o oMagp^asa 

l^<0#[i:-rSiii:j!)^«fctiiifSb<. 1. 0~5 0«»g|5 
50 [0 0 7 8] 
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{mmmmmi(DK^&^ i~ioooocps (25 
5isi^*^fe^o 10 

[0 0 7 9] $fc. <^ffl-r§#«IM^tLT(±. *^BJ 
mn. ;^^ETT'<0?ijSA^ 5 0-2 00 °C©®H[^cd# 

t -:/^;i/7;i/n-;i/|?(D7;i/3-;l'S ; v':/^;l/x- 20 

>{^;l.x^;l/->-hX p<^;i/'i'y:/9^;i/-5r hx ->^'P 
«^75;K y-r^P^^h>ftir<OxXr-/VS;-« 

[0 0 8 0] ®*<Dffi 

uy^>/-xyifi§, .i^u^PP:/uy:^)5i. j^yx-r 
mm. Ji^Ux7.r;l/^fli. x^wy-:/^f->'xy:7p 

^?lti-xmm. 7-y«lS4^Uv-. >"j3-y3^1S 
7>^X 2, t -y'^;I/-4-;^^;b7xy- 40 

^'v^-^^ij ; ?ini43(a^ij ; ^mmm\ ; "rmgij ; ^ 
nm&m^l ; ^ftKit^fij : i>'^y*'y7'y y^m ; iiil . 

[00 8 1] (4) m:^^^ 

m (Mm^M) \czi~7-^y^t:hl5m'^-ISL 

\z.mn^o ccT% 'm\mmm<D:2-T-<y^y5 

ffi, p-;l/a-hS, Xtfyn-hS. :^^-xya-^ 50 
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[0 0 8 2] $/c. ^scommmmx^^^mitim^ 

^E7m^yf. is&7m^yy. ^^^w^^^i^^y 
7". x+>'v-9y:/*i:(^))t?i*ffli/^T. Mi^^ffifc 

etc. m^(D/^^-y<Dytmm^^'^t^7t hvx^ 

yicn&T^yty r-C7^-^ftLxmim.mcmmir 
[008 3] [^4 commmm] m 4 ^D^sEJ^^a. - 

c © J: 3 1 SJSttf&S^^'J^^Au -r S c J; 
^4©IISSJ^^t*5V>Tt. ^l~3<0llfi£Jg^T- 

mmhTz:i:^-t ^ ywL-^m^PKfm^m^^^^^tw^y^ 
mmi)'^'t<oi£'tmmir?>ctii^xt?,rcib. ccx<Dm 

[0 08 4] ( 1 ) Rit.^^mm(Dm^m 

^^Mfc^ai 0 oa«g|5lC)^LT. 0. l~100fi« 

•3 T. S/Stt#S??fiJ®ffi^«^ 1 . 0 ~ 5 0 MMgpcDlS 
ffll^©{itt-r^tDj!)<J:t)^ff*L<. 2. 0~3 0afig|5 

[008 5] ( 2 ) S^Sttf&iJgiJ©^ 

^fc, ^4(oiifii0^jit{gffl-rss(Stt^&)KSij<o:ffiSfc 

(i> mi<DmBmmxmcmmLtc<ox\ ccxiDm.m 
[0 0 8 6] ®*f-;i-yM^tt^-yv- 
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[0 0 8 7] S;rc. ±3zEL/c;?;^;^^/a-&14^yv-i: 

y $/>?;1/x-t;K if x^x/-;!/? i^yj S/i^;bx- 
t;K t:x7x/-;i'Si^yu5/-;^;i/x— r;K 

X y F U v/i/';l/x-x;l/. a^fk x 7 x y - 
s '>*yy ixj/>x-x;K X5}?^i/y ^^;©Si. 
*^if X7xy-;I/Ai/'i^'J ->v';l/x-f-;b. 7j<^if x 
7 x y F i^^^U s/>^;i/x— r ;K 7j<^ if x 7 x y — 
;l'S-:^yy'>i/;I/x-x;K 3, ^-:L7t^^y%/^w^ 
+v';l/;><^;b-3', 4* -x;J^:^r2/'>'?P'N+-9->'*;I/ 
^■P^^v'b-h^ 2- (3, A-S.if.^Vy^U^^y}\/ 20 
-5, 5-XtfP-3, 4-x4<*>') i/^/D^^-y-y 
-^i^-i^t^'^y. ifx (3, 4-x>i^4^>'>'^'n'\ 
+>';l/p<^;W /i^-^-h. lf::^;l/i>^n'\+-by:t+ 
■9--YK, 4-e:-jix.:t(^-yy^o^^'>)-y. ex 

(3. 4-x4?4^->-6-^^;l/'>^D'N+>';l/p(^ 

7i^^-h. 3, 4-x.-}^4^>'-6-y^;I/>'^a 
'\+i/;l'-3', 4' -x4<+>'-6' -;^^7L'S/^D^ 
4^-9->*;l/#4^i'L'-h. ;'<^uyifx (3, 4 -x.K 
^-yy'!7V^^Vy) . s;->"j'n^V:Sf-:;x>j;x3H4^ 
•it-Y K. x^byyUn-;l/(DS^ (3, 4 -X/if^^j/v/ 30 
^p-^c^^i/;!/^^;!/) x-r;K x-?^b>lfx (3. 4 
-X.:r^^^/i/^Xn^^^y^f]y:^=3ri/U~h) . X.-Jf4^ 

i'^N^-y-t Kn7^;l/S!i^^^'^;K xjK4^>"\4^-9-t 
KD7^f;l'i?5^-2-x^;l/'\+$/;l/, 1. 4-7:5i> 
j;:i--;l/>^if' J ->i^;l/x— T-;K 1, e-'N+^tVi^* 

x-T/k h U ^^p-;l/7'D/^y h V >'i^;V'X— 
•r;l/, x^^^yyi; 3-;l/i/'yu S/i/';I/X— f ;k 
3i?y yotf uyyij a~)]/i^ifv S^S^/l/x—r;!/^® ; x 
^bV^^i;n-;K ^PtTby^^Un-zK ^y-bUV 40 

X— r;l/4<y ;i--;l/c04^ y ^y v'v^Vbx-r;!/^ : fliS5 

7-'l/n-;i'<D^:y^''y->i^;l/x— r;l/i® : 7xy-;k 
:/^;i/7 x y-zbSiTcti <in^ 1 u 
y;i-4^'9--f' K«ftJ!inLT^5.ns^-f^ y x-x;l/7;l/3- 
;l/£0^yyy i/i^;l/x-x;l/JS ; J|;»jtei?©yy i^i^* 
;vxxr;i/S : X3j?4^Ml:r*:HfS ; x^i^^-yxxT U V 
ST"^;!/ ; xjH+'>Xx7 y y^;i-^^^;I/ : x4?4^Mt 50 
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7v:^rrt ; x>i<4^>>{i:4<y7^>^*xy;&if:?)^Bfij^^n 

•5, 

[0 0 8 8] S/c. x4^4^iyt(n®ffi(D*9":j-yfi-&tt 
€:yv-i:LT{i> hy ^^P>':t+i^h\ 3. Z-'y 
>{^;l/:^-+-l23fX 3, 3— >*^PD:>{^;I/*+-b^ 
X 3-x^;l/-3-7xy+>'y^;l'^^^-b:5?X tf 
X (3-x^;i/-3-^^;l/;i-+i^) y^yrs.Z(r>:^e^ 
•b^V^ : xh^t Kp7^X 2. 3-S^;><^;b-r h 
FP7^y:&if©*+y9y^ ; h y^i'+'^-x 

1, Z-V:^^V'yy. 1. 3, 6-hy;^-+-9->2/i' 
P;i-^^yftifco^4^7-bc5?-;l^^ ; iS-7Pt;;i-5^ 

£-*:rP7^hy:&if<o^t?v^'hy^;x^ 

U>X;l/7'r' 1, 2-7'Ptf^>x;l/7'r K. f-* 
xtfi^ppk; Ky>'«:if®f--rv>'^ ; 3. 3-'>*yf- 
;l/^x^>'>S:H<3D^x^t>^ ; x^bV^y 
-;l/x-x;K h y x^by^^y rn-zl-i/if -;l/x— r 
;k h y ^^P— /l/^P^^y h y if ^;l/x— r;l/^ifcr) 
lfx;l/X-x;I/S ; :i.i^'.^iy{\L-^mh=y^ hyt(DR!ii 
tJ;-pT#e>nsxifp:t;i/yxxx;i/|S ; ifx;i/S/^ 
P'N^-y-X I'yr^bX ^1<y7^i/'xy;5:if©x^ 

[0 0 8 9] $fc> ±^LfcA^>j-yfi^tt^y v-co 

9^. 7jc^lfX7xy— ;l/A5/yy5^i^;L'X-x7K 7j< 
^ifX7xy-;l/F':^i^yi'$^;bx-7^;K 3, 4-x 
^^^i/iy^ti^^yf]/?l^}l-3' . 4' -x.l^^^i/i/^ 

p'N4^^J-y*;i/j}-c^>'U'-hs ifx (3. 4-x.-j<4^s/ 

->i/P'N:t^J/;I/;<f-;l/) 7i>'"'^— 1, 4-7^yi^ 
^^--/l/S^^^^'y ->5^;l/x— r;K 1. e-'N+ltys^*— 
;i/2/^y >'j;;i/x-x;i'^ y y -b y y h y ^y s/s/zi/x 
h y y f-p-^i/T'p/^y h y sz-y^i/x-x 
/K :^^:i-'^yf';i/yy 3— ;i/i^i^y >'$^;i/x-r;K 
y x^ ix-y y y y >'>^';l/x— r;k y >''p 

if U/y ^^y v'v'^l/x—r/l's&W* L/i/\ 

[0 0 9 0] $fc> !|ffcjif$H/>*^:i-y«-&tt^yv 
-{±, 3. 4-x4<4^>'>'^P'N+>';l/y^;l/-3' , 
4' -x.-H4^-yi/i'P-^4^^?-y*;ktt4^-yu-h, ifx 

(3. 4-x4^4^>'>'^p^4^>';l'y5^;l/) 72/''^-h 
ft if. 1 «f 1 2 <@^X±©|ig^Sx>-H:^^S/S;g'=&-r « 

:ji^^^iyit-^mr&?>o Rm^f^mm(D^t^m^ i o o 
mm%t Ltct^ic^ i:ne>®x.:j<4^i/ft^%i& 5 oa 

[009 1] ©x^^bytt^iasi^y-r- 

-&^y v-j: LT<Dx^uytt^l§ifp^y 
*^-r5ci:*^T-#5o <i<0J;5tx^uyl4?PISfti 
*yv-«-^lffl-rs<ii:fcJ;t). JtefiMfttcfet^T, 95^ 
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[00 9 2] Cd-^, f^i(OmW&m<iiiS\^^XX.=f-lyy 



-So 

[00 9 3] C(DX^rj:^'Jt))\^Wm\hLX\t. 

yyvy^yy. i- (4-'t'yyntf;i/7x^;b) - 
2-n KD+i/-2-;<^;i/:/n/^^'- 1 

4. 4' — ^'X^y^y/yx/y, 1, l-S^'^h* 
>'x;^4^e/-^yy-t'X 3, Z' -z/:A=f-]]/-A-:^Y 

1 - [4- 7x:^;l/] -2-^;b 

7:t 'J 7-7^0/^^-2 2-^yi/)\^-2-i^ 

^^;^7^7-i- (4-^r;i/7=j-'jy7x-;V) 

^Jiy-l-^X h';7x-;l'7^X 2, 4, 6-h 

IfX (2, 6-5^;^ h+'>-^>'y'r;l') -2, 4, 4- 
hU-^^;l/^>'^>'l'7;i-7.7^'>;i-+-9--r -^y^^' 
;l/i^p<5^;L'-y^— 1 -t: KD^>'i/^n'N4^Wl'7 
x-;l/'>-bX 2-t; Fn4^'>-2-^^;l'- 1 -7x 
-)i>'fu/\y-\-:^y^ 7;i/^WX 7;i/^U'X 

-ryya^/i/x— r;K ^yVy:x.jy. ^^^7x7 
VMIIftx ^n^—^-hX 3-^<^;i'7-bh7xy 
X 3, 3', 4, 4'-xh5 (t -7"^;W^-;i-4^y 

*;i/.txx;i/) •-^yv"7xyy (BTTB) mii^mf^n 

r^ctt^x^^h. feSv^{i2afi(±;&ffi^^-g-to-ii:T 
[0 0 9 4] ^i^*;l/5I^SiJ«D^AP«{iiiftSiJll 



0 1 

1 ~ 



1 01 



OfiMgPt^LTii^O. 
[0 0 9 5] 

mu^w^hx^^^o 
[0 0 9 6] mmmi^ 
(.t^^^yvc-^o^^m «m iaetf. 

itfriTD- h^e;^fc 5 'J h;l/(73-b/^v7";l/7^X 
3|^lC. 1. 2 'J 7 h;l/©^+-9-yt, 1 5 6 0g<^)5 

;LT. 5 3 gOxh7-n-7'^;l'7y€^x 



10 



20 



30 



40 
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■>A7"n^ h* (0. 1 6*;k filTtMSl^ (tt) ^) 
**aK./£:o ^t/^T% ^J6f^^LT:fel/>/S:, 1 39g<0 3 
-^^;l/-3-:i-^-t^y7^7-;l' (1. 36^;K 
7;l/Ky -y^ttSO 3 6 9g<D2-ynDX^;Hf: 
x;i/x— r;!/ (3. 4 6^;K 0W?ill'^5*;l/ (*^) 
S) ^ia (2 5°C) T% -b/^^ 

[0 0 9 7] wv^T^s ^t-fjw^x^m^^x^/^'yr 

;I/7^X3^j!inl^Ls ■t/^'77';I/7^xnF«3'7)ia]**6 

^;l/-3-:t+-b^y7^7-;I/i:. 2-^dpx^;L' 
t;x;i/x-x;l'i;^Sf52-li:T^ Sl5?K^»fco 
/c;KJts^^7KgJ^aiL/£ft. C(DR!tmcMLX. 
lc^&f%WLrc7li^ 2. 4 'J h^Hu^xmL 

LTco mtmmm^^mLx. mmm<D^^ 

UMi^tc. n^^ntcmmmicnh. so (g) (D^ma 

[0 0 9 8] (.^^^^y\t-^m(Dmm) nhnfmrn. 

R®iJ^fe<tt>*C. H. N. 0^*^*T^tf^fCo S 

[0 0 9 9] ( 1 ) ^i1.®:l|XX-?^ h;l'CDaiJS 
±3SLfc7-'Jxa^^5^n^^^BJ I R - 5 5 0 0 
^ffll^^Tv KBr^lcJ;t>, (2 5°C) > )g#S4 

cm" , -b-VyiiS, x^^^y|5iS(2@(0^-effl!j«L 

fco anc. aij^Lfc9S^^^Mx-^i^h;i/^^-r„ ^ 

##®fc46tc. 2- (S-^f-^b-S-^^^-tr^y 
^ h^^ix) x^;Hfx;l/x-r;p;&-&^-r«lSfcM3Ki: 
UTffli/^rcs TfB5S (1 0) -ea^ns 3-;^^;l/-3 

Wc. TIES (11) T^a2n«2-^nnx 
^;l/trn;i/x— t;1'©*51-®iKX'^'? h;l/*04 fcg^ 
■To 

[0 10 0] 

[ftl 0] 



'OH 



Cl 



[0 10 1] 

[fki 1] 



c I 



<CH,). , 



H 



(1 1) 



H 



50 
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[0 1 0 2] 01 lc^-r*51.®JRX'^^ h;l/*^5>®gS 

nsj:-5fc, mL9 7 7 cm"' fc, ir^-t^y^<oms 

18cm"' fc. lf-;l'S®#*iig|&{i:!iS-r^lB#=S:li 
-i'jb^^nTt/^So iS^Sci 12 8cm" fc. 

iSifc 1 0 4 7 c m " i3J;th*jSa 1 2 0 3 cm" t tT 

i*LT^ 2- (3-^9^;l/-3-^+-fe^yp< 

[0103] (2) •fmhy-nMRX^^h?l<DW\M 
ftihy-NMR7.^^hMi.. T'n hy-NMRj||^ 
gBJNM-EX9 0 (B*«? (*|c) M) *ffll/^T, 
^^iCDC l3 . ^mm9 OMH z(D^X'Wi^Lrc^ 
(DX'h^o mile. iJSLfc:/Dhy-NMR^-^-h 
^^sto ##(Dfcl6{i:. 2- (3-?<f-;l'-3- 
t^-t^y:<h^i^) x^;Hf::i;I/X-T-;l/;g:-&fig-rS 
l^tM^^iLTffll^fc. 3-^^;l/-3-Ji-4^-t^?>p{ 20 

Hfllfc. 2 -^DDXf-;l/t::i;l/x— f-;KD:/D h V- 

[0 10 4] 02li:^Lrc:/D l-y-NMRX'^^ 

5 = 1. 3 (l^-i^mVis. 3H. CH3 -jf^^-fe^V 

5 = 3. 5 (if-^^jg«s. 2H, ^^-t^ymicmm 

5 = 3. 7 (fef-^Jg^^m. 2H. -CHz -CH2 - 30 
0-CH = CH2 lct5lf^&mi3^^r.mS(DCHz 7m 

5 = 3. 9 (fcf-i'Jgi^m. 2H. -CH2-CH2-O 

-cH=cH2{cfc-tts;fe®j©cH2 ymicmm) . 

5 = 4. 0~4. 2 (tf-^Jg*?4a^. 2H^ -CH 

=CH2 ici3ijs:&ti©cH2 ymicmm) s 

5 = 4. 3~4. 5 (\£-'>m^dd. 4 H, 

5 = 6. 5 (tr-^'J^dd. IH, -CH = CH2 Ic 

fcits c H7i<micmm) 40 

[0 10 5] (3) C. H. N. «07C^«T 

7t^^*TSSCHNn-:5f-MT-3§a (i'-fn («) 

(D^^.mmeo. 1 2aa%fc<tt»j<^9. 3 4a« 

^.2- (3-;<^;l/-3-^^-t^y;< xf- 
;Hf:i;bx-x;I/i:Lfc^©a^Ma (fj-gfii) T'$. 
S>g?|g62. 7 4S«%feJ;tf7j<|g9. 37S«%i: 



#^2 000-2 6 4 4 4 
24 

[0106] ( 4 ) 7 ;l/;K^S140ffFii 

i^SiSo. 5Vyhf]y(ommmimft^7.7-yu7.m:i- 

(2- (3— ^^;l/-3-;d-+-lr^>;^ xf^;l/ 
if-;l/x-x;l/) 2 0gi:> 7>^*;l/^4^Ji:LT)i^ 

it^y^M;]^Q. 2gt. mmmmtvrwfm:s^^j\^2 

T. ;t--hi'b-:/F«3©Sia^-5 O^CST^^aiU W 

[0 10 7] :^1>T\ :^-h^ly-f[H<DilgA^7 OV 
imUt-*i. mnL^i)^^. 2 0^P4*ntT2- (3- 
p<^;I/-3-:^^-t^f>'^>^>^) x^;l/e::i;l/x— r 

Oi^uv-^^) ^mtco m!inrc:t-^-t^ym^»m 

4^-t^yfiB-f*;grgferf L. iajg 5 0 "CT-X^K 

T, ^e.nfciliSi!|«JTfe.5 2- (3-;){^;l'-3-5d-+ 
xf-;Hf-;l/x-r;Ki> ^nfc'yi^ 

[0 10 8] is) nm^^comi 

L/-:ri*9fc, mi^tifdmrn (2- o-^t^^v-s- 

ji-4^-b^'V;?{ h+i/) x^;l/tr:^;l/x-r;l/) 19. 0 
g xf-;Hf:^;l/X— r;I/3 1 . 8 g ii^iRSLfco 

(/Sufi: («^) ia. N E - 3 0) 1 0 g i:. rvm^m 
:^^^)iPM-)Viytiir^y mmmiM («) li. vp 

s-iooi) 1. ogtx jS^{fc:9>>P'f;i/0. 5g 

^^iRSL, «^lcW^?g^PJi: bTft^x5^;l/3 0 0 g 

U-:rF«3©Sa« - 5 0 X S T-?tai L, Sg^^;^f X* 
[0 10 9] ^^t/^T\ '\4^i?-7;l/:tD:/Dtfb>' W 

X) 9 9. 3 g^ytr-h^xy-ymmxi^tz^. ^- 

Y ^ v-yn<^'u^^ 7 0 "QAzm-u-^^fc. rs.^. 7 0 

8kgf/cm' TSofco yir-b^U-y^fHcOi^m-t 

2 0^WtT95^**;H^^fT-s.fco ^-LT. 
\y-yn<D)±tit!^ 2. 5 k g f / c m' *T?fgT Lfc 
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CO 1 10] m^nfc:i-^-t'^y^m^^'m. 
fc> m^tirc:t^-t^ynm^mi. &rf(omisimsm 

[0 111] (;i-+-tr:5fy«a^#<^ffFfiii) 

( 1 ) ^^i^^^mmim 

^k^^X\ GPCgiBHLC-S 02 0 (^V- (W) 

(Ri) T'«i»]L. m^tircmmmti'^. ^^vx^u 

0 0 OTSofeo 
[0 112] (2) 7'y^#« 

P.nfc;i-4^-t^y««^f*:<D7-y^^«{i4 8. oa« 
[0 113] (3) ■^'7X^^^<Dm& 30 

m> ff6nfc>i-+-ir^y«a^fti®/{f'7xee;igiett2 

8. OXT'S^fCo 

[0 114] (4) mm.n<o'm. 

If &nfc;i-+-t^y«M-&f*©gM^;&s f a s e 

a5o%RH©^ff-t?ii!i^Lfco ^-ois^, ma^nt 
[0 115] (6) tii-:^ym^'&(Dmm\ 

n^btlTcWmrnX'^^Z- (3— ;^^;l'-3-:t4^-b^J 
iHI%4SiJ-e365-9-yx-f KS I - 8 0 L (HSfft 

^ («) ) *3aagi3^nt. i^-fcM-^ufco f#5.n 

fcig^fS^. 5^S±tc/^-3-^- (No. 10)^ 
*-:/y*fflt^T> ioo°c> mf^oy^^xim so 
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[0 116] (7) i3i-irym-^(Ofm2 

mi^tircWmmx-^^z- (3-p<^;i/-3-;i-+-tr^ 
y^ h^^v') x^;l'lf:^;l/x— r^H 0 OfiSgptM 

)ti?^4^jT'*§-9-yx-r K S I - 1 0 0 L (Hfr 
ft^ (M) ) *3Mfia5^iinL. i^-fcig^Lfco ^e. 

ntcm-^m^. 5^«±t7^-3-^- (no. i o) 
n*, i^ffiTKffifl" (*-^>s{tm («) ) ^fflt^T, s 

)tea*^2 OOmJ/cm' tiSi^H'jr^^^X'mm^^ 

■ox. miitxtcmmmxh?>2- (.3—:^=f-)\^-3-t 

ij^^^ym-^^^^-r^ctijmm.^ntco 

[0 117] Litmn] t^-t^ymi^Anic. »^f^ 

\u:jL-7^)im'^^—z>^-t^it^tLX. 

ji-Tjifti\iuy:^-t'^-^-h (I s p?±a) <D^i^ 

miiMJ¥ilft*XxyixXi3:j--ht^^-7'^. 

u-ffHlc. yD'^^;l/x-r;l'yptf uy*-.t^^— 

h2o. ogi:. '7i^:^}vm^mtLxmmit^yv-f 
jVO. 2gt. ^mmmtLxmm:i^^)vzoogt^ 

^-7"rt©iaa*-5o'c$-e?$aiu w&mm^T.^ 

[0 1 18] :^l/>T% ;i--h^'b-7'|^©jaaJS:7 CC 

^<:#^a^•^^^ 2 oitr4*HtT:/n-i^;i/ 

x-r;i':/p truy*-jK^- ho^y**;bfi-&^tTo 

fco htztS^-DX. 7'D-?:i;l/x-x;b:/De^y;^;-4^ 

[0 119] *fc. USEMl ilH^t, :^-Y^\y-y 
rtfc. 'N+1J-77l'^n7°nt!l/y (:flrx) ;&;t-h^'b 

Ts yp-?::i;l/x— r;I/:/pkf^y;^j-4-*^-h{i. 9 

[0 12 0] 

[^B^^D^sdM] ymmm^'^^y{t-^m\zi:.<o. 

*;l'«-&MlS14fc-J;t>**^^y«^KfS1i{c®n5 i i: 
fet, ffic^^sityv- (ifx;i/^ryv-ip) . ift 
-9$fcffl@ttfc:SLi^7y^3^ex;i/t-yv-i:co«a 



(15) 
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[0 12 1] *fc. ^mn<Dt^'\iMt-^'>fa(owhii 

[02] 2- (3-^^;l/-3-;i-4^-b^y^ h+i^) ^ 



28 



10 



[03] 3-yi^)V-3-yir^-b^y:i^y-)l<Dm9^ 

[04] 2 - ^ D DX^;l/ t:x;l/x-r ;I/©9^ir(.^lRX 

[05] 3->i^)l'-3-:^^-t^>:^^y-)l(D'fa 
h > - N M R h ;bT'^§ . 
[06] 2 -^nDX9^;Hfx;l/X— f;K39yp 
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